Orexin receptor antagonism prevents transcriptional and behavioral plasticity resulting from stimulant exposure.
Orexin is a key neurotransmitter of central arousal and reward circuits in the CNS. Two receptors respond to orexin signaling, Orexin 1 Receptor (OX1R) and Orexin 2 Receptor (OX2R) with partially overlapping brain distributions. Genetic and pharmacological studies suggest orexin receptor antagonists could provide therapeutic benefit for insomnia and other disorders in which sleep/wake cycles are disrupted. Preclinical data has also emerged showing that the orexin system is involved in the behavioral and neurological effects of drugs of abuse (Aston-Jones et al., 2009; Harris et al., 2005). Here we report sleep promoting effects of a recently described small molecule dual orexin receptor OX1R and OX2R antagonist. This dual orexin receptor antagonist (DORA) also inhibits the ability of subchronic amphetamine to produce behavioral sensitization measured 10 days following pre-treatment. Transcriptional profiling of isolated reward and arousal circuits from brains of behaviorally sensitized animals showed that the DORA blocked the significant alteration of gene expression levels in response to amphetamine exposure, particularly those associated with synaptic plasticity in the VTA. Further, DORA attenuates the ability of nicotine to induce reinstatement of extinguished responding for a reinforcer, demonstrating selectivity of the effect to reward pathways and not to food intake. In summary, these data demonstrate efficacy of a dual orexin receptor antagonist for promotion of sleep and suggest that pharmacological inhibition of the orexin system may play a role in both prevention of drug-induced plasticity and drug-relapse.